Let R be a regular local ring and let R[T] be a polynomial algebra in one variable over R. In this paper the author proves that every maximal ideal of R[T] is complete intersection in each of the following cases; (1) R is a local ring of an affine algebra over an infinite perfect field, (2) R is a power series ring over a field.
Introduction. Let F be a regular local ring. Let R[T] be a polynomial algebra in one variable over R. In [D-G] the following question has been asked.
Question. Is every maximal ideal of R[T] complete intersection?
In this paper we prove that the answer to the above question is affirmative in each of the following cases:
(1) F is a local ring of an affine algebra over an infinite perfect field.
(2) F is a power series ring over a field. This paper is divided into three sections. In §1 we fix notations and state a theorem without proof which is used in § §2 and 3. In §2 we prove some lemmas and propositions which are used in proving the result when F is a local ring of an affine algebra. §3 deals with the power series case.
1. Throughout this paper we consider commutative noetherian rings with 1. For a ring R, dim R denotes its Krull dimension which we always assume to be finite. If R is a local ring then 911(F) will always denote its unique maximal ideal. If M is a finitely generated F-module then ¡i(M) will denote the minimal number of generators of M. For an ideal I of R\\i(I) denotes the height of /.
Definition. Let / be an unmixed ideal of R of height r. Then I is said to be complete intersection in R if I = 2lri=xRai, where ax, a2,...,ar is a regular Rsequence.
Remark. If R is Cohen-Macaulay then I is complete intersection if and only if p(/) = ht (7) .
Let R and S be two local rings.
Definition. R is said to be a local extension of S if S is a subring of R and 91t(S) = 911(F) D S. R is said to be unramified over S if GJt(S)R = 911(F) and F/91t(F) is separable over 5/91L(S).
Let L/K be a finite separable extension of K. Then L is a simple extension of K. By a minimal polynomial of L over K we always mean an irreducible monic polynomial over K satisfied by a generator of L over K. Now we state a theorem which has been proved in [D-G, Theorem 3].
Theorem. Let R be a regular ring. Let A -R[X, Y] be a polynomial algebra in two variables over R. Then every maximal ideal of A is complete intersection.
In subsequent sections this theorem will always be referred to as the D-G theorem.
2. In this section we prove the following theorem.
Theorem 2.1. Let k be an infinite perfect field. Let C be an affine k-algebra. Let b e a prime ideal of C such that C^ = R is regular. Let M be a maximal ideal of R[T]. Then M is complete intersection.
For the proof of this theorem we need some lemmas and propositions. Lemma 2.3. Let k be a perfect field. Let C be an affine k-algebra. Let !g be a prime ideal of C such that C-= R is regular. Then there exists a field extension K/k and regular affine K-domain B contained in R such that ( 1) R = Bofa for some maximal ideal 91L of B, (2) F/91L = F/91t(F) is a finite separable extension of K.
The following two propositions are very crucial for the proof of Theorem 2.1. Proposition 2.4. Let k, C,%, R, K, B, 9H be as in Lemma 2.3. Let p be a prime ideal of R such that R/p is one dimensional and nonregular. Then R contains a local domain S such that (1) S is a localization of a polynomial algebra C over K at some maximal ideal tj of C, Proof. If p contains one of the generators f(Xx), X2,...,Xn, say f(Xx), then p + (X2,... ,Xn) = 911. Therefore by taking D' = K[X2,...,X"] we get the required result. Now we assume that X¡ E p for 2 « / < n and /( Xx) E p. Then p + (X") = I is a zero dimensional ideal of D and hence contained in only finitely many maximal ideals of D. Let F = {91L = 911,, 9IL2,... ,9H,} be a finite set of maximal ideals of D containing F For every /', 2 < 1 < t, let V¡ denote a subspace of K" consisting of «-tuples (A,,...,A") such that Xxf(Xx) + X2X2+ ■■■ +XnXn E %. Then V¡ * K" for 2 < i < t. Since K is infinite we have U 2</</ V¡ ¥= K". Let (ßx, ß2,.. .,ß") be such that (ßx,ß2,...,ßn) E Vi for every i, 2 < 1 < t. Let Z = ßxf(Xx) + ß2X2 + ---+ßnXn. Since Xn E 911, for every i, 2 « i < t, we have ß, ¥= 0 for some /, 1 < / < n -1.
If j82 = 0 then taking D' = D[XX, X3,.. .,Xn] we get Xn, Z E 91L' = 91L n D', and the ideal p + (Xn, Z)D is 9It-primary. Therefore p + 91L'£> is 9H-primary. Since D -D'[X2] we get the required result.
If 02 ^ 0 then obviously/) = K[XX, Z, X3,.. .,X"\ Taking/)' = K[Z, X3,.. .,Xn] we get X", Z E 9t' = 9H n D'. Therefore as before we see that 91t'F> + p is 91t-primary. Since D = D'[Xx] we get the required result. 3. We begin this section with the following theorem. (7) s= 2 and dim 5[F]/F = dim F[F]/7 = 0 (this is easy to check) by [Mo, Theorem 5] there exists a finitely generated projective S[F]-module F of rank = p(/'//'2) and a surjective homomorphism \¡>: P -> /'. But by [L-L, Theorem 2] F is free and therefore p(F) = rank(F) = p(F/F2).
This implies that n(I') < fi(I'/I'2) = p(///2) = ht(7). Since I'R[T] = /, we have p(7) < p(F) < ht (7) 
